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(54) METHOD FOR MANUFACTURING THIN-FILM PATTERN AND MICROSCOPIC 
STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
patterning by which thin-film patterns can be formed on a 
substrate with a high adhesion. 

SOLUTION: The method of manufacture is provided with 
a step for forming a pattern of organic molecular film 

having a fluoro radical on a substrate 1 1 , a step for \ 12 V 12 



having the fluoro radical of the organic molecular pattern 
having the fluoro radical, and a step for supplying the 
pattern 12 comprised of the organic molecular film 
having fluoro radical and the organic molecular film 
comprised of the coupling agent of thiol family with a 
solution containing materials for forming a metallic thin 

film for selectively forming a metallic thin film 13 on the organic molecular film having the thiol 
radical. 
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selectively forming an organic molecular film of coupling 
'agent of the thiol family on parts where there is no film 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of a thin film pattern supplying a solution for forming a 
pattern which becomes a substrate from an organic molecular film, and forming a thin film on 
this organic molecular film pattern, and forming said thin film selectively on this organic 
molecular film pattern. 

[Claim 2]A manufacturing method of a thin film pattern forming on an organic molecular film 
which consists of a thiol system coupling agent which a membrane part of said thin film pattern 
is an organic molecular film portion in said organic molecular film pattern, and has a thiol 
group. 

[Claim 3]Said organic molecular film pattern consists of a portion which comprises a thiol 
system coupling agent which has a thiol group, and a portion which comprises a coupling 
agent which has a fluoro group, A manufacturing method of a thin film pattern forming a thin 
film in a portion which comprises a thiol system coupling agent which has this thiol group 
selectively. 

[Claim 4]A way according to any one of claims 1 to 3 said thin film is metal. 
[Claim 5]A method according to any one of claims 1 to 4 to which a substrate with which said 
organic molecular film pattern was formed in a solution which contains spreading or an 
organometallic complex in a substrate with which said organic molecular film pattern was 
formed in a solution containing an organometallic complex is immersed, and pattern formation 
of the metaled thin film is carried out. 

[Claim 6]How according to any one of claims 1 to 4 to supply a constituent containing said 
organic molecule metal complex with an ink discharge method to a substrate with which said 
organic molecular film pattern was formed, and carry out thin film pattern formation of the 
metal. 

[Claim 7]A manufacturing method of metal thin film patterns characterized by comprising the 
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following. 

A process of forming an organic molecular film pattern which has a fluoro group in a substrate. 
A process of forming selectively an organic molecular film which becomes a portion without a 
film which has a fluoro group of an organic molecular film pattern which has said fluoro group 
from a thiol system coupling agent. 

A process of forming a metal thin film selectively on an organic molecular film which supplies a 
solution containing material for forming a metal thin film on a pattern which comprises an 
organic molecular film which consists of an organic molecular film and a thiol system coupling 
agent which have said fluoro group, and has said thiol group. 

[Claim 8]A manufacturing method of metal thin film patterns characterized by comprising the 
following. 

A process of forming an organic molecular film pattern which has a fluoro group in a substrate. 
A process of forming a metal thin film in a portion without a film which has a fluoro group of an 
organic molecular film pattern which supplies a solution containing an organometallic complex 
and a thiol system coupling agent on an organic molecular film pattern which has said fluoro 
group, and has said fluoro group selectively. 

[Claim 9]Afine structure body comprising: 
A substrate. 

An organic molecular film pattern formed on this board. 

A thin film pattern which has a pattern based on this organic demarcation membrane pattern. 

[Claim 10]The structure according to claim 9 which said thin film becomes from a metal thin 
film. 

[Claim 1 1]The structure according to claim 9 or 10 which said organic molecular film pattern 
has a film portion of a thiol system coupling agent, and has a membrane part of said thin film 
pattern on a film portion of this thiol system coupling agent. 
[Claim 12]The structure according to claim 9 or 10 which consists of a film portion 
characterized by comprising the following, and has a membrane part of said thin film pattern 
on a film portion of this thiol system coupling agent. 

Said organic molecular film pattern is a film portion of a thiol system coupling agent. 
A fluoro group. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the method of forming the pattern of a thin film 
in a substrate. The example of a thin film is a functionality thin film which exhibits a 
predetermined function in various electron devices, such as a display and a semiconductor 
device. 

It is a metal thin film equivalent to the circuit pattern of various electron devices in more detail. 
This invention is applicable also to metal-thin-film-patterns formation with precious metal 
trinkets other than an electron device. This invention relates to the fine structure body 
possessing this thin film pattern again. 

[Description of the Prior ArtJConventionally, therefore, the wiring board was formed for forming 
metallic film patterns by photo lithography on the method of screen-stenciling metal paste on a 
substrate, or a substrate. As an example which forms a metal thin film on a substrate, for 
example in the international publication WO 96/No. 07487 gazette. The method (proposal **) of 
forming a thiol system coupling agent layer on a substrate, and forming a metal (gold) thin film 
on a substrate (using combination of a thiol group and gold) via a thiol system coupling agent 
layer is proposed. 

[0002]the above - to JP,8-309918,A and JP,9-74273,A as different art from a common metal 
thin film or metal-thin-film-patterns formation. In order to raise the adhesion of copper foil and 
the substrate in a copper foil circuit board, the method (proposal **) of using a thiol system 
coupling agent is indicated. The manufacturing method (proposal **) of the circuit pattern 
which breathes out and patternizes the golden particles covered by the thiol system molecule 
by the ink jet method is proposed by JP,10-204350,A. 
[0003] 

[Problem(s) to be Solved by the lnvention]At proposal **, by proposal **, there was no 
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consideration to forming a metaled pattern on a substrate, and in order to form patterns, such 
as a circuit, operation of resist application **ETCHINGU was needed, and in proposal **, there 
was a problem that the adhesion of metal and a substratum substrate was not enough. 
[0004]That is, in the manufacturing method of the thin film pattern by which the conventional 
proposal is made, especially the metallic pattern, the adhesion of the substrate side and a thin 
film was not able to obtain a pattern by a simple method highly not using complicated 
processes, such as a resist application-etching process. 

[0005]An object of this invention is to provide the patterning method which the pattern of a thin 
film has high adhesion and can form on a substrate, in order to solve an aforementioned 
problem. An object of this invention is to provide the patterning method which the pattern of a 
metal thin film can form on a substrate with high adhesion. 

[0006]An object of this invention is to provide the structure which equips a substrate with the 
pattern of the thin film obtained by above-mentioned patterning. In addition, an object of 
especially this invention is to provide the method for forming the pattern of a thin film to a 
substrate, without excelling in adhesion with a metaled film with a substrate, and passing 
through processes, such as resist application **ETCHINGU. 
[0007] 

[Means for Solving the Problem] In order to attain the purpose as stated above, this invention 
supplies a solution for forming a pattern which becomes a substrate from an organic molecular 
film, and forming a thin film on this organic molecular film pattern, and relates to a 
manufacturing method of a thin film pattern forming said thin film selectively on this organic 
molecular film pattern. 

[0008]The first gestalt of this this invention is formed on an organic molecular film which 
consists of a thiol system coupling agent which a membrane part of said thin film pattern is an 
organic molecular film portion in said organic molecular film pattern, and has a thiol group. 
[0009]Other gestalten of this this invention and said organic molecular film pattern consist of a 
portion which comprises a thiol system coupling agent which has a thiol group, and a portion 
which comprises a coupling agent which has a fluoro group, A thin film is selectively formed in 
a portion which comprises a thiol system coupling agent which has this thiol group. 
[0010]Other gestalten of this invention are characterized by said thin film being metal. A gestalt 
of further others of this invention immerses a substrate with which said organic molecular film 
pattern was formed in a solution which contains spreading or an organometallic complex in a 
substrate with which said organic molecular film pattern was formed in a solution containing an 
organometallic complex, and carries out pattern formation of the metaled thin film. 
[0011]Other gestalten of this invention supply a constituent containing said organic molecule 
metal complex to a substrate in which said organic molecular film pattern was formed by an ink 
discharge method, and metal carries out thin film pattern formation. 
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[0012]A process of forming an organic molecular film pattern in which other inventions which 
attain the purpose as stated above have a fluoro group in a substrate, A process of forming 
selectively an organic molecular film which becomes a portion without a film which has a fluoro 
group of an organic molecular film pattern which has said fluoro group from a thiol system 
coupling agent, A solution containing material for forming a metal thin film on a pattern which 
comprises an organic molecular film which consists of an organic molecular film and a thiol 
system coupling agent which have said fluoro group is supplied, Providing a process of 
forming a metal thin film selectively on an organic molecular film which has said thiol group is 
involved in a manufacturing method of the feature and metal thin film patterns. 
[001 3]A process of forming an organic molecular film pattern in which other inventions which 
attain the purpose as stated above have a fluoro group in a substrate, On an organic molecular 
film pattern which has said fluoro group, a solution containing an organometallic complex and 
a thiol system coupling agent is supplied, It is involved in a manufacturing method of metal thin 
film patterns possessing a process of forming a metal thin film in a portion without a film which 
has a fluoro group of an organic molecular film pattern which has said fluoro group selectively. 
[001 4]A thing concerning a fine structure body possessing a thin film pattern this invention is 
characterized by that comprises the following. 
Substrate. 

An organic molecular film pattern formed on this board. 

A pattern based on this organic demarcation membrane pattern. 

As for the 1st gestalt of this fine structure body, said thin film consists of a metal thin film. Said 
organic molecular film pattern has a film portion of a thiol system coupling agent, and a gestalt 
of further others has a membrane part of said thin film pattern on a film portion of this thiol 
system coupling agent. Said organic molecular film pattern consists of a film portion of a thiol 
system coupling agent, and a film portion which has a fluoro group, and a gestalt of further 
others has a membrane part of said thin film pattern on a film portion of this thiol system 
coupling agent. 
[0015] 

[Embodiment of the lnvention]As a substrate used in this invention, the publicly known 
substrate usually used can be widely used as a substrate etc. which are used for various 
electron devices, such as a printed-circuit board, for example, a Si substrate, a quartz glass 
substrate, an ITO board, etc. are mentioned. 

[0016]Although what forms the pattern of an organic predetermined molecular film is used for 
an organic molecular film by patterning art, such as a photolithography, on a substrate, A part 
(unity functional group) preferably combinable with a foundation layer (substrate), The other 
end side is equipped with the straight chain or the chain which branched in part of the carbon 
which connects functional groups, such as a thiol group, an amino group, a hydroxy! group, 
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and a fluoro group, and these functional groups, self-organization is unitedly carried out to a 
substrate, and a molecular film (self-organization film), for example, a monomolecular film, is 
formed. The silane coupling agent which has various functional groups at the end as such a 
compound is known. 

[0017]Unlike resin layers, such as photoresist material, said self-organization film carries out 
accumulation orientation of the single molecule, is formed, can make thickness thin extremely, 
and, moreover, becomes uniform with an atom level. That is, since the same molecule is 
accumulated on the surface of a film and it is located, it is useful, especially when liquid 
repellance uniform on the surface of a film and good and lyophilicity can be given and detailed 
patterning is carried out. For example, since orientation of each compound is carried out and a 
self-organization film is formed so that a fluoro alkyl group may be located on the surface of a 
film when the fluoro alkyl silane mentioned later is used as said compound, liquid repellance 
uniform on the surface of a film and good is given. 

[0018]The silane coupling agent suitably used as an above-mentioned self-organization film, 
Having the structure of R n SiX^ 4 ^ (X is a hydrolytic basis) generally, X forms a silanol by 

hydrolysis, reacts to the hydroxyl which may exist in the Shimoji surfaces, such as a substrate 
(glass, silicon), and combines with a substrate by a siloxane bond. 

[0019]Especially in this invention, two kinds of silane coupling agents can be used preferably, it 
has [ 1st ] a fluoro group at the end - a fluoro alkyl silane (FAS) is mentioned. Since R has 
fluoro Archil groups, such as - (CH(CF 3 ) ), FAS can reform on the surface (surface energy is 

low) which a substance does not adhere easily to the Shimoji surfaces, such as a substrate, or 
does not get wet on them. As an FAS concrete example, triethoxysilane (heptadecafluoro- 
1,1,2,2-tetrahydro decyl) (heptadecafluoro- 1,1, and 2, 2-tetrahydro DEJIRU) trimethoxysilane, 
3-(heptafluoro isopropoxy) propyl triethoxysilane, (Heptadecafluoro-1, 1,2, 2-tetrahydro decyl) 
Compounds, such as dimethylchlorosilicane, trichlorosilane (heptadecafluoro-1, 1,2,2- 
tetrahydro decyl), and 3-(heptafluoro isopropoxy) propyltrichlorosilane, can be mentioned. 
[0020]Although it is preferred to use one compound independently on the occasion of these 
use, even if it uses it combining two or more sorts of compounds, it is not restricted if the 
purpose of this invention is not spoiled. In this invention, as said compound, when using said 
FAS gives adhesion and good liquid repellence (ink) nature with a substrate, it is preferred, 
especially - being FAS (film) - the pattern of a lyophilic (ink) part and the low liquid repellence 
(ink) part of surface energy can be obtained by carrying out pattern formation. 
[0021 ]The thiol system silane coupling agent which has a thiol group is mentioned [ 2nd ] to an 
end. R is SH-(-CH 2 )- which has mercapto (thiol group), and is close to the surface of metal and 

covalent bond of gold, silver, copper, iridium, gallium, arsenic, etc. — stable — it joins together. 
As a thiol system coupling agent, 3-mercapto propyltrimethoxysilane, 3-mercaptopropyl 
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triethoxysilane, etc. are mentioned. 

[0022]ln the method of this invention, organic molecular films, such as a self-organization film 
using FAS, are preferably formed on a substrate, for example, it patterns on a substrate using 
the technique of photo etching using a photo mask. The silane coupling agent combined with 
the substrate can be exfoliated by UV irradiation. FAS of the obtained FAS pattern forms the 
self-organization film which becomes the portion removed selectively from a thiol system silane 
coupling agent. That is, the pattern which comprised an FAS film portion and a thiol system 
silane coupling agent (film) portion is obtained. 

[0023]Then, the solution containing an organometallic complex is applied on the substrate 
which carried out pattern formation of the self-organization film (silane coupling agent layer) in 
which the functional groups of the above ends differ, Or if the above-mentioned substrate is 
immersed in the fluid containing an organometallic complex and a ligand molecule is removed 
by heat treatment etc., a metal membrane does not reach on an FAS film portion, but a metal 
membrane can be formed selectively upwards at a thiol system silane coupling agent film 
portion. The method of carrying out pattern formation (it applies on a thiol system coupling 
agent layer) of the constituent containing an organometallic complex by the ink jet method as a 
coating method is also preferred. 

[0024]On the substrate which consists only of a pattern of an FAS film (on the substrate which 
exfoliated the FAS film), The constituent containing a thiol system silane coupling agent and an 
organometallic complex can be selectively supplied by the ink jet method, for example, and a 
metal thin film can also be selectively formed in the portion which does not have an FAS film 
eventually. 

[0025]ln this case, at a room temperature, since ligand separates from a metal complex with 
heat, even if it coexists with a coupling agent (thiol system), the reaction of the bond groups 
(thiol) of a coupling agent and metal does not occur. Therefore, if the constituent containing the 
above-mentioned substance is applied by an ink jet, first, a coupling agent (thiol system) will 
react to a substrate, and will join together. By the stress relief heat treatment, it reacts to bond 
groups (thiol group) at the same time the ligand of a complex separates, and a metal thin film 
is selectively formed only on the pattern of a coupling agent (thiol system). 
[0026]Hereafter, one embodiment of manufacture of the pattern of the metal thin film by the 
method of this invention is described still in detail with reference to drawings. This 
manufacturing method makes the metal thin film 13 form in the substrate 1 1 surface by a 
predetermined pattern by passing through drawing 1 - the process of eight in order (refer to 
drawing 8 ). 

[0027]The self-organization film (by this invention, an FAS film is hereafter made into an 
example.) 14 is formed in the substrate 11 surface through drawing 8 from drawing 1 , The FAS 
membrane pattern formation process which forms the field 11b where the surface energy 
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which the exposed part 11a which patterns the FAS film 14, namely, the FAS film has not 
combined with a substrate, and the FAS film have combined with the substrate is low by a 
predetermined pattern, It consists of a metal film formation process which laminates the metal 
thin film 13 on the thiol system coupling agent layer pattern formation process which makes a 
thiol system coupling agent adhere to 1 1a, and forms the pattern of the thiol system coupling 
agent layer 12, and the thiol system coupling agent layer 12. 

[0028] 1) As said pattern formation process is first shown in drawing 1 , form the FAS film 14 in 
the substrate 11 surface. The FAS film 14 puts said compound and said substrate in the same 
well-closed container, and it is a room temperature, they can be neglected two days or more, 
and it can form them. 

[0029]Under the present circumstances, as a technique used, although a UV irradiation 
method, electron beam irradiation, an X-ray irradiation method, the Scanning Probe 
Microscope (SPM) method, etc. are mentioned, in this invention, the ultraviolet-rays (ultraviolet 
radiation) glaring method is used preferably. By scanning using an atomic force microscope 
(AFM), impressing voltage, an FAS film may be removed selectively and the pattern of an FAS 
film may be formed. 

[0030]A UV irradiation method is performed by irradiating with the ultraviolet rays of 
predetermined wavelength to the FAS film 14 whole surface via the photo mask 20 in which 
the predetermined pattern is formed, as shown in drawing 3 . The compound which forms the 
FAS film 14 is removed by irradiating a substrate with ultraviolet rays. Therefore, in a UV 
irradiation method, the pattern of an FAS film turns into a pattern which met the pattern formed 
in the photo mask, respectively. 

[0031]Under the present circumstances, although the wavelength and irradiation time of 
ultraviolet rays which are adopted are arbitrary according to the compound to be used, when 
FAS, carrying out the predetermined time exposure of the 172-nm ultraviolet rays is used 
preferably. 

[0032]Before being adapted in the processing after drawing 1 , pretreatment which irradiates a 
substrate face with ultraviolet rays, or is washed with a solvent may be applied. 
[0033]2) The back metal film formation process of a coupling agent stratification process may 
be performed about said thiol system coupling agent layer pattern formation process and said 
metal film formation process, or both processes may be unified at one process. The former is 
made into technique ** and the latter is made into ** at technique **. 

[0034]Both a gaseous phase method and a liquid phase process can be used for formation of 
a <technique **> thiol system coupling agent layer (film). The substrate and thiol system 
coupling agent in which the FAS membrane pattern was formed are put into the same well- 
closed container, in the case of a gaseous phase method, it is allowing to stand two days or 
more at a room temperature, and it forms the thiol system coupling agent layer 12 only in the 
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11a section without an FAS film selectively. Or in the case of a liquid phase process, the thiol 
system coupling agent layer 12 is selectively formed by immersing the substrate with which the 
FAS film was patternized by the solution containing a thiol system coupling agent. Under the 
present circumstances, as a solvent used for said solution, solvents, such as methanol, 
ethanol, isopropyl alcohol, toluene, xylene, acetone, and a tetrahydrofuran, are mentioned. 
The concentration of a thiol system coupling agent is several percent (v/v), and is rinsed and 
dried with a use solvent and also water after the immersion for several minutes. 
[0035]Pattern discharge and the thiol system coupling agent layer 12 may be selectively 
formed on the substrate by which the FAS film was patternized by the ink jet method in the 
constituent containing a thiol system coupling agent. The ink jet method does not apply heat. It 
is preferred to use the ink jet by piezo drive. 

[0036]As for the concentration of the thiol system coupling agent in the ink jet method, 
although it may be comparable as the case of dip coating, considering the reaction time to the 
substrate of dischargeability and said compound, it is preferred to use a solvent with low steam 
pressure as a constituent. It rinses and dries with a use solvent and also water after the 
neglect for several minutes like the case of dip coating. 

[0037]Subsequently, as a metal film formation process is performed by the ink jet method or 
dip coating and is shown in drawing 5 , the metal thin film 13 is formed on the formed coupling 
agent layer 12. 

[0038]Said dip coating can be performed by making the solution containing said metallic 
compounds immerse the substrate with which said pattern was formed, and neglecting it in the 
temperature and time which were doubled with the decomposition temperature of said metallic 
compounds. Heat may not be used but an optical exposure may perform decomposition of a 
ligand organicity molecule etc. Thereby, metal can be selectively deposited on a thiol molecule 
(reduction molecule). 

[0039]As said metallic compounds, chloro (trimethyl phosphoretted hydrogen) gold, methyl 
(triphenylphosphine) gold, gold colloid, golden particles, silver nitrate (ammonia liquor), silver 
colloid, a silver particulate, etc. are mentioned. 

[0040]As a solvent used for said solution, it is based on the metallic compounds 
(organometallic complex) to be used. Although concentration is several percent (wt/v) grade, it 
is adjusted with the metallic compounds to be used. 

[0041 ]As well as the case where a self-organization film (silane coupling) is formed by dip 
coating when a gold thin film is formed, it is preferred to rinse using the solvent and/or water 
which were used for said solution. 

[0042]On the other hand, since a constituent cannot be heated when forming a metal thin film 

by the ink jet method, it is desirable to use the ink jet head of a piezo drive system. 

[0043]lt carries out by carrying out the regurgitation of the drop 40 of an ink composition on the 
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thiol system coupling layer 12 from the ink jet head 30 by the ink jet method as an ink 
composition, using the metallic-compounds content ink composition mentioned later, as shown 
in drawing 6 . At this time, an ink composition is crawled on the FAS film of 11b, and is 
established only on the thiol system coupling layer 12. What is necessary is just to adjust the 
discharge quantity of an ink drop, and the number of times of the regurgitation according to the 
field of a pattern, and the thickness of a metal thin film. 

[0044]After spreading can deposit metal selectively on a thiol molecule by heating a substrate 
and carrying out the pyrolysis of the organic matter of the compound in a drop. Depending on 
the case, it may carry out in the heat-treatment after spreading under application of pressure or 
high sealing of a solvent molecule partial pressure. Cooking temperature is based on the 
decomposition temperature of metal combination **** to be used. 

[0045]Under the present circumstances, the ink composition which contains the organometallic 
complex decomposed at low temperature (100-degree less than Centigrade) as an ink 
composition used is used preferably. This organometallic complex content ink composition is 
mentioned later. 

<Technique **> This technique is performed by carrying out the regurgitation of the drop 50 of 
an ink composition to the field 11a without an FAS film from the ink jet head 30 by the ink jet 
method, using the thiol system coupling agent and metallic-compounds content ink element 
thing which are mentioned later, as shown in drawing 7 . At this time, on the FAS film of 1 1b, an 
ink composition is crawled, an FAS film twists it, it is, and is selectively fixed only to the field 
11a. What is necessary is just to adjust the discharge quantity of an ink drop, and the number 
of times of the regurgitation according to the field of a pattern, and the thickness of a metal thin 
film. 

[0046]Like the case of dip coating after spreading, a thiol system coupling agent can be first 
combined with the field 1 1a by neglect for several minutes, and metal can be further deposited 
on the thiol molecule combined with the substrate by a pyrolysis. Depending on the case, it 
may carry out in the heat-treatment after spreading under application of pressure or high 
sealing of a solvent molecule partial pressure. Cooking temperature is based on the 
decomposition temperature of the metallic compounds to be used. 

[0047]Under the present circumstances, the ink composition which contains the organometallic 
complex decomposed at low temperature (100-degree less than Centigrade) as an ink 
composition used is used preferably. Said thiol system coupling agent and an organometallic 
complex content ink composition are mentioned later. 

[0048]And as shown in drawing 8 in the manufacturing method of this invention, after forming a 
desired functional film, A desired metal thin film content structure can be obtained by removing 
an extant self-organization film (FAS film) like an above-mentioned pattern formation process, 
and also forming other tunics according to a use if needed, using the usual technique that 
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there is especially no restriction. 

[0049]Next, the ink composition used when adopting the ink jet method especially by the 
method of this invention is explained. 

[0050]As this ink composition, the metal content ink composition containing an organometallic 
complex is used in the above-mentioned technique **. Methyl (triphenylphosphine) gold etc. 
are mentioned as an organometallic complex. 

[0051 ]As a solvent used for said organometallic complex content ink composition, toluene, 
xylene, mesitylene, a tetralin, a decalin, tetramethyl benzene, cyclohexylbenzene, 
butylbenzene, dodecylbenzene, etc. are mentioned. When using it, it is independent 
respectively, or two or more sorts can be mixed and it can use. Considering dischargeability 
and the decomposition temperature of an organic matter, it is preferred to use a solvent with 
low (the boiling point is higher than the pyrolysis temperature of an organometallic complex) 
steam pressure as a constituent, a solvent with the boiling point of 100-degree more than 
Centigrade -- even if small, it is desirable to include one or more. 

[0052]As for the concentration of said organometallic complex, it is preferred to consider it as 
the ink composition whole [ 0.1 to 10% (wt/v) of ]. In said constituent, the additive agent used 
for the usual ink composition may be added. 

[0053]About the thiol system coupling agent and organometallic complex containing 
composition which are applied in the above-mentioned technique ** as an ink composition, it is 
desirable for a thiol system coupling agent to add further a meltable solvent and a thiol system 
coupling agent to said organometallic complex content ink composition. As these solvents, 
solvents, such as toluene, xylene, acetone, methyl cellosolve, and a tetrahydrofuran, are 
mentioned. Although the quantity of a thiol system coupling agent is based also on the kind of 
organometallic complex to be used, it is [ be / it / under / whole ink composition / receiving ] 
several percent (wt/v) grade. 

[0054]ln this way, as shown in drawing 5 and 8, the metal thin film 13 is formed in the 
substrate 11 surface side, the metal thin film content structure 1 obtained becomes, and its 
adhesion of the metal thin film 13 and the substrate 11 is high. 

[0055]Here, it means that said metal thin film and the substrate pass the covalent bond with 
"adhesion is high." 

[0056]ln detail, as the metal thin film content structure 1 of this embodiment is shown in 
drawing 8 , the coupling agent layer 12 is formed by a predetermined pattern on the substrate 
11, and the metal thin film 13 is formed on the coupling agent layer 12. 
[0057]As for the thickness of the coupling agent layer 12, being referred to as several 
nanometers is preferred, and, as for the thickness of the metal thin film 13, it is preferred to be 
referred to as 0.1-1.0 micrometer. 

[0058]The aforementioned predetermined pattern is arbitrary according to a use. 
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[0059]The metal thin film content structure of this embodiment is useful as seed electron 
devices, such as a printed-circuit board and various bases for computers, a precious metal 
trinket, etc. 

[0060]And according to the manufacturing method of this invention, the metal thin film content 
structure excellent in the adhesion of a substrate and the metal thin film formed can be 
manufactured simply and simple. 

[0061]This invention is not restricted to an above-mentioned embodiment at all, and can be 
variously changed in the range which does not deviate from the meaning of this invention. 
[0062] 

[Example]Hereafter, although this invention is explained still more concretely with reference to 
an example, this invention is not restricted to these. 

[0063][Example 1] The Si-substrate surface was irradiated with 172-nm ultraviolet rays for 5 to 
10 minutes, and it cleaned as pretreatment. Subsequently, the pattern formation process was 
performed as follows. 

[0064]Namely, by putting said Si substrate and the FAS HEPUTADEKAFURUORO tetrahydro 
octyl triethoxysilane whose number is one into the same well-closed container, and allowing 
them to stand at a room temperature for two days, It passed on this Si-substrate surface, the 
coat of PUTADEKAFURUORO tetrahydro octyl triethoxysilane was formed, and the FAS film 
was formed. And only the self-organization film of the part which has not irradiated with and 
carried out the mask of the 172-nm ultraviolet rays was selectively removed via the photo 
mask which has a further predetermined pattern, the field and liquid repellent area which the Si 
substrate exposed were formed, and the FAS membrane pattern was obtained. 
[0065]Subsequently, the thiol system coupling agent stratification process was performed as 
follows. After immersing the substrate with which the pattern was formed for 2 minutes in 3- 
mercaptopropyl triethoxysilane 1 wt/v% methanol solution and rinsing it for 5 minutes with 
methanol further, it rinses for 5 minutes with pure water, The thiol system coupling agent layer 
which consists of a 3-mercapto propyltrimethoxysilane monomolecular film was formed in the 
field which the Si-substrate surface exposed. 

[0066]Subsequently, the metal film formation process was performed as follows. After carrying 
out sealing immersion at methyl (triphenylphosphine) gold 2 wt/v% toluene / xylene solution 
and neglecting the substrate with which the thiol system coupling agent layer was formed at 80 
** for 2 hours, it rinses with toluene, The metal thin film content structure by which the gold thin 
film of 400 nm of thickness was formed by the predetermined pattern on the thiol system 
coupling agent layer was obtained. 

[0067]When the friction test using "Scotchtape" (a trade name, 3 M company make) estimated 
the adhesion of the gold thin film in the obtained metal thin film content structure, a gold thin 
film did not separate. 
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[0068][Example 2] Pretreatment, the FAS membrane pattern formation process, and the thiol 
system coupling agent stratification process were performed like Example 1 . Subsequently, the 
metal film formation process was performed as follows. 

[0069]The metal thin film content structure which immerses the substrate with which the thiol 
system coupling agent layer was formed in a 5wt% silver nitrate aqueous ammonia solution, 
and allows it to stand at a room temperature for 5 hours and by which the silver film of 500 nm 
of thickness was formed by the predetermined pattern on the thiol system coupling agent layer 
was obtained. 

[0070]When the adhesion of the silver film in the obtained metal thin film content structure was 
measured like Example 1, a silver film did not separate. 

[0071][Example 3] To the substrate with which the FASi membrane pattern and the thiol system 
coupling agent layer were formed like Example 1. 2 g of methyl (TORIFE varnish fin) gold, 15 
ml of toluene, 35 ml of tetralins, After breathing out the organometallic complex content ink 
composition which consists of 50 ml of dodecylbenzene along with a pattern by the ink jet 
method and carrying out coating, put a substrate into a well-closed container and a substrate 
at 50 **. It processed for 24 hours or more, and the metal thin film content structure by which 
the gold thin film of 200 nm of thickness was formed by the predetermined pattern on the thiol 
system coupling agent layer on the thiol system coupling agent layer was obtained. 
[0072]The head of the trade name "MJ930C" was used for the ink jet method as a device. 
[0073]When the adhesion of the gold thin film in the obtained metal thin film content structure 
was measured like Example 1, a gold thin film did not separate. 

[0074][Example 4] Pretreatment and an FAS membrane pattern formation process were 
performed on the substrate like Example 1 . Subsequently, the thiol system coupling agent 
stratification process and the metal film formation process were performed as follows. 
[0075]An FAS membrane pattern to the formed substrate 1 g of 3-mercapto 
propyltrimethoxysilane, 2 g of methyl (triphenyl FOSUFU fin) gold, 5 ml of tetrahydrofurans, 
The thiol system coupling agent and organometallic complex content ink composition which 
consist of 15 g of xylene, 40 ml of decalins, and 40 ml of dodecylbenzene, After carrying out 
regurgitation spreading along with an FAS membrane pattern by the ink jet method (to field 
without a film portion), the substrate was put in the well-closed container, it allowed to stand at 
the room temperature for 5 minutes, the back substrate was processed 50-degree Centigrade 
for 24 hours or more, and the gold thin film of 200 nm of thickness obtained the metal thin film 
content structure formed by the predetermined pattern. 

[0076]When the adhesion of the gold thin film in the obtained metal thin film content structure 

was measured like Example 1 , a gold thin film did not separate. 

[0077] 

[Effect of the lnvention]As explained above, this invention can provide the pattern 
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manufacturing method which obtains the pattern of a thin film on a substrate via organic 
molecular films, such as a silane coupling agent. This invention can provide the patterning 
method which the pattern of a metal thin film combines with a substrate via a thiol system 
coupling agent. According to the manufacturing method of the pattern of a thin film, this 
invention can combine a thin film with a substrate in the state where adhesion is high. This 
invention can manufacture this pattern especially using an ink discharge method. This 
invention can provide the structure which equips a substrate with the pattern of the thin film 
obtained by this pattern manufacturing method. In this way, according to this invention, it 
becomes possible to obtain the pattern of a metal thin film to a substrate, without excelling in 
the adhesion of a substrate and a metal thin film, and passing through the process of resist 
application **ETCHINGU. 
[0078] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 6] 
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[Translation done.] 
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[Written amendment] 

[Filing date]March 31, Heisei 16 (2004.3.31) 
[Amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be AmendedJCIaim 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

A manufacturing method of a thin film pattern supplying a solution for forming a pattern which 
becomes a substrate from an organic molecular film, and forming a thin film on this organic 
molecular film pattern, and forming said thin film selectively on this organic molecular film 
pattern. 
[Claim 2] 

A manufacturing method of the thin film pattern according to claim 1 forming on an organic 
molecular film which consists of a thiol system coupling agent which a membrane part of said 
thin film pattern is an organic molecular film portion in said organic molecular film pattern, and 
has a thiol group. 
[Claim 3] 

Said organic molecular film pattern consists of a portion which comprises a thiol system 
coupling agent which has a thiol group, and a portion which comprises a coupling agent which 
has a fluoro group, A manufacturing method of the thin film pattern according to claim 1 
forming a thin film in a portion which comprises a thiol system coupling agent which has this 
thiol group selectively. 
[Claim 4] 

A way according to any one of claims 1 to 3 said thin film is metal. 
[Claim 5] 

A method according to any one of claims 1 to 4 to which a substrate with which said organic 
molecular film pattern was formed in a solution which contains spreading or an organometallic 
complex in a substrate with which said organic molecular film pattern was formed in a solution 
containing an organometallic complex is immersed, and pattern formation of the metaled thin 
film is carried out. 
[Claim 6] 

How according to any one of claims 1 to 4 to supply a constituent containing said organic 
molecule metal complex with an ink discharge method to a substrate with which said organic 
molecular film pattern was formed, and carry out thin film pattern formation of the metal. 
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[Claim 7] 

A manufacturing method of metal thin film patterns characterized by comprising the following. 
A process of forming an organic molecular film pattern which has a fluoro group in a substrate. 
A process of forming selectively an organic molecular film which becomes a portion without a 
film which has a fluoro group of an organic molecular film pattern which has said fluoro group 
from a thiol system coupling agent. 

A process of forming a metal thin film selectively on an organic molecular film which supplies a 
solution containing material for forming a metal thin film on a pattern which comprises an 
organic molecular film which consists of an organic molecular film and a thiol system coupling 
agent which have said fluoro group, and has said thiol group. 

[Claim 8] 

A manufacturing method of metal thin film patterns characterized by comprising the following. 
A process of forming an organic molecular film pattern which has a fluoro group in a substrate. 
A process of forming a metal thin film in a portion without a film which has a fluoro group of an 
organic molecular film pattern which supplies a solution containing an organometallic complex 
and a thiol system coupling agent on an organic molecular film pattern which has said fluoro 
group, and has said fluoro group selectively. 

[Claim 9] 

A fine structure body comprising: 
A substrate. 

An organic molecular film pattern formed on this board. 

A thin film pattern which has a pattern based on this organic demarcation membrane pattern. 
[Claim 10] 

The structure according to claim 9 which said thin film becomes from a metal thin film. 
[Claim 11] 

The structure according to claim 9 or 10 which said organic molecular film pattern has a film 
portion of a thiol system coupling agent, and has a membrane part of said thin film pattern on a 
film portion of this thiol system coupling agent. 
[Claim 12] 

The structure according to claim 9 or 10 which consists of a film portion characterized by 
comprising the following, and has a membrane part of said thin film pattern on a film portion of 
this thiol system coupling agent. 

Said organic molecular film pattern is a film portion of a thiol system coupling agent. 
A fluoro group. 
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